17 JMJD6 is a member of the Jumonji C domain containing enzymes that demethylate and/or 18 hydroxylate substrate proteins. It is a multi-functional protein that has been implicated in 19 disparate aspects of transcriptional and post-transcriptional control of gene expression, 20 including but not limited to enhancer and promoter binding, release of paused RNA polymerase 21 II, control of splicing, and interaction with the translation machinery. JMJD6 contributes to 22 multiple aspects of animal development, including adipogenesis modeled in culture. We 23 mutated proposed or characterized domains in the JMJD6 protein to better understand the 24 requirement for JMJD6 in adipogenic differentiation. Mutation of JMJD6 amino acids that 25 mediate binding of iron and 2-oxogluterate, which are required cofactors for enzymatic activity, 26 had no impact on JMJD6 function, showing that catalytic activity is not required for JMJD6 27 contributions to adipogenic differentiation. In addition, we documented the formation of 28 JMJD6 oligomers and showed that catalytic activity is not required for oligomerization, as has 29 been reported previously. We also observed no effect of mutations in the sumoylation site and 30 in the poly-serine stretch. In contrast, mutation of the AT hook-like structure, which mediates 31 interaction with DNA and/or RNA, compromised JMJD6 function. The ability of JMJD6 to 32 interact with nucleic acids may be a critical requirement for its function in adipogenic 33 differentiation. The requirement for the AT hook-like domain and the lack of requirement for 34 catalytic activity giving rise to the idea that JMJD6 may be functioning as a scaffold protein that 
142
We and others have had technical issues expressing JMJD6 deletion mutants in 143 eukaryotic cells. Although two groups were able to express JMJD6 deletion mutants in HEK293
144 cells (12, 40), others were only able to achieve expression of some deletion mutants in HEK293
145 cells (61). We previously reported that we were unable to express a series of deletion mutants 146 encoded within lentiviral vectors in mouse multipotent mesenchymal C3H10T1/2 cells (11).
147 The reasons for this difficulty are unclear. We subsequently attempted to express three 148 different deletion mutants -one lacking sequences N-terminal to the JmjC domain, one lacking 149 sequences C-terminal to the JmjC domain, and one lacking the JmjC domain (Fig. 1B) . Cells 150 showing expression could not be obtained (Fig. 1C) . Consequently, we resolved to limit the 151 mutagenesis strategy to create point mutations in one or in a small number of amino acids. (Fig. 3A-B) . Quantification of Oil Red O staining in the presence of the 208 K317A mutation is shown in Fig. 2C . We conclude that sumoylation of JMJD6 is not required for 209 adipogenic differentiation. 331 Perhaps the hybrid AT hook structure is indicative of an ability to bind to both DNA and RNA.
332
The mutations we introduced in the JMJD6 AT hook-like domain affect the hinge 333 between two -helices and are not predicted to significantly change the protein structure (Fig.   334 6) . Given the difficulties experienced expressing JMJD6 mutants, the subtle nature of the effect 335 on structure by these alanine substitutions may explain why this mutant could be expressed 
